We study a ballistic deposition model in 1+1 dimensions in which the incident angles (the angles between the incident trajectories and the substrate) of incoming particles are randomly distributed in the range [0, ir -8]. We find a sharp morphological transition at a critical angle 0, = 10'. For 0 ) I9" the scaling properties of the interface are described by the Kardar-Parisi-Zhang equation.
. Much progress has been made recently in understanding how patterns emerge under nonequilibrium growth conditions. A well-studied example is the ballistic deposition model [2] which, among other things, models the growth in sputter and vapor depositions. The growth rule of the model is very simple: particles rain down vertically to a d-dimensional substrate and stick to the aggregate or the substrate upon first contact. Such a simple model gives rise to a rather interesting structure while the aggregate is compact [3] the growing surface of the aggregate is a self-afIine fractal and its scaling properties are well described by the Kardar-Parisi-Zhang (KPZ) equation [4] . Models with fixed incident angles other than 90' were also studied and were found to produce columnar structures [5] . On the other hand, some experiments on sputtering showed a very difFerent morphology [6] . The most striking feature of the morphology is that the surface structures have an obvious length scale which grows with the film thickness [6] . This "coarsening" is believed to be due to the nonlocal shadowing of the incoming particle flux by the surface structures; i.e. , bigger structures shadow smaller ones and hence grow faster. Karunasiri, Bruinsma, and Rudnick [7] first studied the effect of shadowing by a simple "grass model" and showed that nonlocal shadowing leads to a growth instability. Several authors also studied the shadowing efFect by various models [8 -10] . Despite ( = 1. We measured I, ' in the simulation and we found ( = 1.0+ 0.1. For small t, ui increases with t. In Fig. 2, we show the log-log plot of m vs t in the case of |9 = 5'.
If we write tu t~, then P = 0.7 and seems to increase with t. The scaling arguments presented later in the paper would suggest that P = 1 for small 8. It may well be that there is some kind of finite size or crossover efI'ect. For the morphology like Fig. 1 , a more natural quantity to measure is, perhaps, n(s, t) -the number of branches per unit length with s particles at time t [12] . We found that n(s, t) s f(s /t) with 7. = 1.47+0.05 and cr = 0.53 6 0.05 (Fig. 3) . The identity J sLn(s, t)ds = t implies that~+ cr = 2 [12] , and our data are consistent with this equality. For a nonzero but small 6I, we found that the morphology is similar to Fig. 1 with a slightly difI'erent wedge angle and that all the scaling exponents (apart from the uncertainty for P) are the same as for 6I = O. Thus for small 6I the scalings are difFerent from KPZ and we have a new universality class.
Naively, one may expect that the shadowing should not be important at large length scales. The KPZ scaling implies a "fiat" interface. The tilt angle of the interface on length scale E is tii/E, and there will be no shadowing on length scales larger than E if ui/E (tan 8 . In KPZ scaling, gi/2 for t )) pi [4] , giving m// 1/I i So t.here will be no shadowing on large enough length scales after long enough times if the interface is governed by the KPZ scaling. However, the KPZ scaling has to build up "locally" (the KPZ equation is a local equation). Therefore, if there are some "local" structures which scale differently from and propagate faster than KPZ, a difI'erent universality class could emerge. We think that the stable wedge angles in Fig. 1 play such a role.
To understand the wedge angle one would need a complete knowledge of the growth velocity, which we do not have at present. We make the plausible assumption that the local normal growth velocity at a point on the interface is proportional to the exposure angle within which it can receive the incoming particle flux [7] . (Fig. 1) .
Encouraged by the success, we extend the analysis to the case of 8 the evolution of 6'h is then [7, 10] Fig. 1 (Fig. 3 ).
In conclusion, we have studied the ballistic deposition model in which incoming particles come from a range of angles at random. As the range of incident angles is increased, we found a sharp morphological transition from the KPZ growth to a new regime with morphology characterized by stable wedges [13] . We 
